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MflEKSB. 7Jk&U&JR£ifctttWfHK2. 9eV^ 

T«7;u* v±m&m*&7)vti u ^itijjw u ± 

S^JBt©iK*T0. 5~5at%-^rr-£>JI;* 5~5 0 
nm©&^ttt«Sc3. OeV£U:©&JHd»Sfc 
*±»&JWWt£©2-3©fMW«. tfnB#tB4toMAI^6 

2. 9 eVEtT«37JU*U±S^JBt»5 , &T7;l/*'J 
'J 3^ A (L i) flt&Sl KHE«©**EL* 

2. 9 e ViSlT©7JU*'J±S:fcS<fc<7>'5'6-ett^M» 
2 . 9 e l J±lg&Jg©.£-£'& ; irr-5'&& 

fri57';i/*u±fi^Jil***;i/>'^A (Ca) 

2. 9 e V&TF<07)\st)V±m&M£<no*,-eti:Wtm#. 
2. 9 e V«T©7JP#U±^&JB©#.£^rr3-&& 
d^JSO. l4f5T;P*U±3S^JB* t X ho>^A (S 
r) It&Xl KEfcWfc-fcEL*?. 

[fflf#JH5] ±*&«»«*»riEL-T»r»*&Sia*, 7 

(A 1 ) , 7^y^A (Mg) , & (A 
u) , ffi (Ag) , m (Cu) , (Zn) , & (P 

b) *5<fcZ>'l8 (Sn) A»6ft4»iOItfnftli©# 

b fe t. # IC*3(S^7. toftmtfilfijiT. ©# 

w^i~s^6co(ri-rn^iJStcfsi£ 

©W&ELStT. 

>;> -fmM *« A fe©M^B C ct -3 T^fiK * nfc <b <D X' & 

a. »*3Bi~i»*qi7©t>m*»i3acE*w*«E 

[0 0 0 1] 



tel j (tBsiET-s. ) sepfcirr*. 

[0 0 0 2] 

[ft*©&«££tff£B.J!©g6<j] *«EL$f(i, na 

JfifciEJLaAIB-f&teJB. aftH-fc^aAJB^fcttlE 
?LftAJB-^li-«^ffiAia*©JB#raj*ttL-T^ 

•5. 

[0 0 0 3] ±fE©«^£&bT^3#&ELSt^T 

mm \z mxawtm^-t. trnts-tf - 1. \z ± o t* 

ft££bS. COJ:5Ja:Syt««IK:»tJ<*«EL*^- 
©5^4#te£fa±3tt*fc»©^&<fcbT«, WtSfE^t 

tm-^aAtm OEiLSAim. mT&A*m) oefc 

Tit AH S ^ b TfBfcJB K ffi A $ ft 5 *^ ©ft A3M* * 

JMfc^H«a»&«^ *aAT*l6©£A(H£*Ttf * - 

<h#M£b<. -^©fc£>. ISffiWt4<i:bT{fc3fBlffc©/J>> 

[0 0 0 4] JfirtSELSl^fflCDgSffitUTaffiSfefflVi 

enti^fecit 7;p#u±s&js© ntssv^ 

(Mg) ^STffiA^JSiL-TfflW & (A 
g) «S5fc£fcftJR£LTJB^fcMg3R««-C»*at, 
M g cfc 0 t>HK:ft*H**»/hS < tff &Attc«ftT^ 

b T S ^fiKt" -5 £ £ IC ^ ^ W ^ nt V » -5 . 

[0 0 0 5] 01J^«#BaBa 60-165771 
tt. Al, Ca, Mg, B e3£cDig&JII£#£rJg<hU 
^R^&JHKTJkftU&JS (Li, Na, K, Rb, C 
s) ®'>ft< tfe IS* 1 ~9 9liXttStfc^ 
J: o T^^ai^W^lfi^B^ b E L SS^^M * 

[0 0 0 6] #^4 - 2 1 2 2 8 7 ^-^(C 

tt. U ^JBTnKUa.^©^!! (Mg, Al, In, 

Sn, Zn, Zr, Ag« CT^* 'J ^JBtcSK (L 

i, Na, Km ?:6 ; EJU%Jy > ±^W^-ti-fc-&^{- e fco 
T#B«ift©IS«*»ricbfc#»EL*^. *SJ:tf. #1 
E©-&^*^^£S»©±lcS(CMg, Sn, Al, I 
n, Ni, Cu, Ag, Au, Pt, Z n^^e^SSI 

^Lfc**EL3(H t **W3R*nT^a. 
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[0 0 0 7] fit, #Hi¥5 - 12 117 
tt, (1) 7)V^-02± 1 0 0 LTU^A* 

o. oi-o. iaa»*tr^jc<fcoT#ffl«ifto» 

atJEWtLfc^fcEL*^ (2) _LK(l)<D£&ttK± 

»»5 C i K J: o T - H«iS<D»«*»ril L E L 
*7\ (3) -?if*isOI± 1 0 Ofiftg&fC^LTX hO> 
3^2** 10-2 5B«»&tf^ftfccfct>T#JMK60> 
lI^MlfctiELif, (4) ±B<3)<0^feB* 

*«^« c i fc J; o Tn»#Hfi<&lBt«e»« E 

L3H=\ (5) 7JI/ = -'JA$fctt7y*>">A 10 0 0 
oT#»«liS©ISW*»*^fc#«EL*^ (6) _kfB 

JBfitUfcWtBEL*^ (7) 7;l^~^ASfcttV^* 
->^7A 10 0 OfiMtC^TUTX KD>^A£4 0 0 

*T«EL*^ *3cfctf<8) ±fE(7)O^AIi«±lCT;U 

[0 0 0 8] IIffiiLT#l:7iW 

[0 0 0 9] *«MC0BWtt, ±3 
[0 0 10] 

aw^fcEL*^** *r««3tw»*^T 
HWt3j*a«±iz)B**JBsnT^**«EL* : f : 

9 e VfitTOT^* «J±a*JBSK7JI/* U ^i<tS7 
;k&y±S&«i<DJ8fi"C0. 5-5at%^*rT£Jf*£ 
5-5 0nmO&4««i:tl:*Rft3. 0 e V£t±<B& 

[0 0 11] 

£o\Z. aSRfiraEL^ftWrtLT^SttS^W^O 
IMSIC45W-5**0#«E«*3&« 1 at »KT"C**jflLlc« 



[0 0 12] *5EM0O#«EL*^S«*UT^4ttS 
tt, Jf^5-50 nm©64MtiS4i**t*« 
SET * <0BHTIB*»« S nxfc 

0nm^A§«h, ai^M«i:^JtlT(/^7;^ 
U&JH*&tttt*HjBc2. 9eV^7MU±S^ 
JBs9«lft«*Mi£<*'C»#rsci^a:0, 7;k&U& 
W±7;i/# , J±S^JROSf- i b«kS*^ cn^co 
7Jk*7»J *JRSfctt7^*U±aftJBK45l>Ttt{t«^ 

(OJSS^5-5 0 nmi-TS, Mi 
^ftAtt) 1 0-3 0 nm~Tr&£;ii 

[0013] ysR^ftgitttt, 7;u*u&JB*fctttt* 

^JBiaK7^*U±3B^JBi©tt*"eo. 5-5at% 

rtt*B3^CJ r J . Appl. Phys. 

$4 8#j (1 9 7 7*) G>«4 7 2 9HKK*lSftT 

[0 0 14] 7;P*U*JH<0*#«ibTtt, Uf)A 
(L i ;tt*H»2. 9eV) , th'J^A (N a ; ft 
2 . 7 5 e V) , * U ^7 A (K ; tt^W^C 2 . 3 
e V) , ;H:*y^A (Rb ; tt*W* 2 . 1 6 e V) 43 
<fcOHrS"?A (Cs ;tt*H»c2. 14eV) 

JgOA^JibT^, ^;k><>A (Ca ; tt^iHgt: 2 . 

8 7 e V) , XhP>WA (S r ; &mM$L2. 5 9 
eV) ^JctfAU^A (Ba;tt^H^C2. 7 e V) *t 

[0015] '&&««*»/«-r4'&&fctt, 7^*<j& 

Jgitt^HI^2. 9 eVJKT^7JI'#y±S&«iO<3 

•frTfecfc^u iwriE©7;i/* | j±a^jRo^siasfc 
tttlftlt**fTt)<fct^, a(riET;i/*u*Bcoia 

[00 16] fcfcU Ui"J*no«'&Tt>/±ffi<0'&^ 
tc$#Sii-S7;U*U^«itt*HI!fc2. 

9 e VUtT^7;U*U±a&JBi©il»fitt, 0. 5-5 

ECD7;U*U±S^JB) ^tfi^^^t^Tl^aA 



4$W¥9 - 2 3 2 0 7 9 



iao7;u^ u &m£7)iti 'j±s^i^^ii« 1 - 3 

at %~C$>Z> C i * L (^o 

[0 0 17] ±fH<£>'&£ K43frtS7 

;U*U*JRi:tt*H*2. 9 eV£n r <07^#U±JH& 

ffitsi^OififiStCiifrtSKrlH^Sttl Oat 

[0 0 18] — ±fE<D£r& (^^«R«) \Z&tfZ>T 
)l>%V&m&l:&ti&fflk2. 9 e V£lT<07;kt7U± 

l/Ttt, 7;P*U^«45cttXttW»2- 9eVOT© 

7;p*u±a*JBoa»tjgi;T, 7;i^-^a (a 

1) , -?if*is02± (Mg) , & (Au) , ffi (A 
g) , m (Cu) , £tt (Zn) , ft (Pb) , « (S 

7;b^j u &m£m 2 &m£<d&i£ is\,*m.&&t>-& £ lt 
tt#y AtiTE (i) - (2) 0t)^^tfen, tt*H» 2 . 

9 e VJUrF<27;i^ U±S&JB<!:3§2 

ia*6to-fr UTtt«*frSTE (i) - (i i i) OhOffimvf 

[0 0 19] • 7)lXV&m£m2&m£<Dft)£L^m 

(1) 7JU#U&JBd*L i TSS»& 
fB2AflltbTttAl, Mg, Ag, Au, Cu, Z 
n, Pb*fcttSnSffl^SC<t*tjfSb<, fcj&>Tt> 
Al, Zn, P bSfcBS nSffi^S^Wff ^IK 

(2) 7MU^Na, K, CsSftttRbTWI 

[0 0 2 0] • 7;i/#U±S&JB£S2&JB£<0#£L 

(i) 7JU#U±S&JB#CaTi&*»'& 
»2^JBtUTttAl, Mg, Ag, Cu, Zn, Pb 
SfcHSnSfflWJlt^ffSK, »T't)Al$fc 

(ii) 7;i/*U±S^JB^S r«§iS 
^2^®<hLTtiA 1 , Mg, Au, Ag, Cu, Z 
n, PbS3tttSnSffl^5Ct)l«ffiL<, TtC^Tfc 
A 1 $Lt£\*Ms&m^Z>Z.£jfifr3zl,\,* 9 

(iii) 7;^*U±SBft«^B a 



S2^JBi:LTttA 1 , Mg, Ag, Cu, Zn, Pb 
SfcttSnSfflMuWWSK, toTfeAl, M 
g, S n Sfttt P b Sffl u tsJWS t ^. ±IBC0^ 

[0 0 2 1] ^WCO^raEL^SriJIfiJcbT^Siaa 

T, llME<B±«&Jl«*tttfc*B* 3 . 0 e VH±W^ 

[0 0 2 2] C:t', tt*BI»3. OeVRl^i^ 
ftWJ^lT^, 7^^-^A (A 1 ;tt*H5&4. 2 
8eV), V^v^A (Mg ; tt*H»3. 6 6 e 
V) , & (A u ; tt*HSc 5 . leV),i(Ag;tt 
<rg§&4. 2 6 e V) , m (C u ; tt^3S&4. 6 5 e 
V) , (Zn ; tt^H32&4. 3 3 e V) , « (P 

b ;tt*!H®:4. 25eV) , i(Sn; ttWSc4. 
4 2 e V) ^W^tfsn*. 

[0 0 2 3] ±«^JR««tt, tamikifi 3 . 0 e VJW 

*M8cd*3. 0 e v£t±"r*-5 2«fil±©^JBra±oiE 
^ (H** B ) (CctoTJ»^bTt>J: 

AtfTia(a) -(g) (DhcD&mfznz,, 

[0 0 2 4] (a) &4tm*tL<Dt&tiitfiA 1 — L i 
a 

±ffi^JR««ttAl, Mg, Ag, Au, Cu, Zn, 
Pb$fcSSn*^SS:tWSU, ft^TfeA 
1, Ag, Pb*fcttSn*56SCi^ffSLK 

(b) ^M^WPb-L i 
±»&JR«tt»*Al, Mg, Ag, Au, Cu, Zn, 
PbSfc^Sn^b^^^«K> &*>T?*>A 
1, Ag, P b S fttt S n u ttf Jf S L ^. 

(c) ^SWffi^Sn-L 

±«5&JBS«ra:A 1 , Mg, Ag, Au, Cu, Zn, 
PbSfc«Snj&^ftSi:i#JfiL<, fc*>Tt>A 
1, Ag, PbSAcfiSnA^aSilt^ffSUi. 

(d) &&m&<Dm&&Mg-N aT*&Z>m& 
±ffi^JRflI«ttA 1 , Mg, Ag, Au, Cu, Zn, 
PbSfcBSnd^&«>Ci*«ff$l/<, A 

[0 0 2 5] (e) ^MOffl^Al-Cat^^S 

±»*JH««tJ4A 1 , Mg, Ag, Au, Cu, Zn, 
P bSfcttS n^fcfc* WfcA 1 

SfcttAg^&W £ i^SU^ 
(0 £&«tt<0*flfiK**A 1 -S rT*416 




±gP^KM^«A 1 , Mg, Ag, Au, Cu, Zn, 
PbSfcliS nA^MCi«L<> fc^TfcA 1 
SfcttAgd^Ji-SJli^ifSL^. 
(g) £-&«»£©fflf£#M g - S r 
±&5&KM*£«A 1 . Mg, Ag, Au, Cu, Zn, 
P b£it«S n^e>&-5 L<. ttfr-ZbA 

1, MgStttAgd^&SCt^lfSl/K 
[0 0 2 6] ±i£L;fc±*&*«tt©»Stt«fclHseS 
fc«9THa^, fCSS^JO (Ci®^<!:^©T 

afc{MT4t^©£&«**#»raiE*jK:*w\ £• 

■^T<&-5. — ^©Jf^tfS&SDCSl^iSSII^© 
lil:J:t 1 tW«S$§(W<&ii. ;r*ie>©3E& 
±gR&JBM*£©»£Hu ^©MfiJtKJfcUT. «l*a 
5 0~3 0 0 nm<fr-5C<t^ifSL<, gfcfa 1 0 0~ 
2 0 0 nrnt^-S^a^KSfSL^,, ±gR&K$M£© 

[0 0 2 7] *5£MlC*3^Ttt. SfiaiLfc^M^t± 

sfiufc±»&«fR*t© 2 t?©««a»&&ai*s(cuw- 

•5&3f©#£jgft£. tfJ&©J:5t;: latXJSlTtr*. 

©#ftjtg#Uat%UTFT&£C:<h£lci*-r-S>. Sfc, 

3g©#ffigftaUat%l^TT&5£<!:£jgi*L, t±ffi 
^JR««KisW-*«*©#«E«*35«lat%filTj fctt. 

^ 1 at%jy.TTfe-5 di^«i*-r«>. 
[0 0 2 8] BfflL »C^*«I«lC*W*a*0#ffi» 
.*ft«l at #»E L*^ K 

[0 0 2 9] ifcSEWroiraELjrpett. mmVtz'&& 

m.®.£±.%t>&mm&t<D 2 r>©«*a» &&*»w;:*3w- 

«-*»tfc*H*2. 9 e V&T©7;P*'J±»&JHa«3ttl 

-^ttfliW& 2 . 9 e vjjl.T©7 JU* U ±Ste«*«BMfcS 

Cin^W^JSWiitSW^Wfi^O. 5~5at%<t 
^■5#5£©fiTfe-5C:i^f., Cl©cfc5^#tSEL^ 
»4«*««S»**«J«<. Sit. 4Sf&ft/&A<¥L<'>& 
^. Lfc7S^T*?!W©W*SEL^«, «^£tft344s 
^ig<. Sfe. &%ftj&#¥L<'>&^fc©£!gmu:# 
3£<h**T'£-5*rt§6ELiSl^T-&.5. *fS}t6a**b< 
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ft-T*. ldC©#&fH«©^flCtt«Hft3. 

0 e VU±©£JRj&»&fc*±«teI»**#»l*3nT^ 

3gE±gR&J@MJl£K.£oT-&&MJi£ t t J ©7 

fflf^TV^*5!BJ©#tSEL^«. *^#*©ft^fe 

[0 0 3 0] ±a?©#tt£*-f 3#fi^©#&EL5ft^ 

j|g. fcaWi^fcEL^gBflJ©*^*^©^* 

[0 0 3 1] ft*, *?giT't^ r-&^«©ia^j 
«. &©<fc5CLT#WLfc ! fc©£3g'*-r-5. -Tfcfc) 
*>. SSilcRgg, #fMfeM£.fctfl&S*C©JGi-?JH*: 
^fiXLT*r«EL^<£#. ^©^raEL*^©!*** 

— )t©«S#K:*®©ttJ«**— '/xlfMS (AE 

s) &&zf~'A-i*>mmftm& (sims) wot 

xyP7 7-f;l/©ifflSSfT-5. ) . ^©SS^l'So'^T 

[0 0 3 2] £©£:#, AE S-CW:at%U^;i'T. 
&Ig©il&j£fcJ:ZPF*fc&©ra5£*fT3. SfcSIMST 

2*JBt©->^;U*"^>htt:4sJ:tXtt*W»c2. 9e 
vkt© 7 u ±S&« tas 2 &Jg t © -> i^f-** •> 

>hit**». ^ti^.©->^^*'i7> hitiimfenm. 
f$.tt.t<D&m& : & J tn?nftf$.LT$i< . -eix, 

ELIgflCOtiT©S IMSf^^P77'fM^. 

Sfria©#^ftiS(c^o T#ria7;w^ u «t tf*ME7 
mmmm) . s iMs-c5£*tt*«wrr*;fc«>i::tt. 

^fi^©fPfi£»cffl^fcMfB©-&^ >=f y b^Klifria© 
7»*'J&JB. 7**'J±«&W*s«fctflB2&*©teK: 

m$k) ©t?. c©^^?8^;r?)fes6(cAES{c«fc?>a!i 
36*»fflbT^jjw©j«»*«*snTt>a:t>ittai 

i m s ic<fc o T±iii©=fc -5 (c lt##> e. n-5«afi£it©s 

[0 0 3 3] #*«©*» ELfc^ftKjfc-rS-hifi©!* 
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tc**T* r? T fe J; «r » b ~ tc^±©^ 
[0 0 3 4] ^*^4^FffilCJ;-DTBffi8*^-ra«-& 

|SH-©ggt::<i:oT. »KWK:Bj£-rs U 

[0 0 3 5] ±T«S1/&*S i: <fc o T^^«*f fit 

lat%J^TlC-r-6 5^e>, TI2 (I) (I 
I) ©J:5ClxT««*ff5Ct*»»SU^. 

( i ) aut^o»H»o!>±£E oxt mmmm&&} t. 

(^•5. ) **5. 0X10?— 5. 0 X 1 0- 6 TorrT$>'2> 
*^aWITT?««*fT5«^Ktt, (i) #IiE§?HM+© 
*#X©#ffi*IHS«K*»«tt©»£li[-e*Ma 3 . 0 

xi0-'~3. 0 X 1 0-«Torr£ U SKf^H^C 

(i i) mmnm^ofcrnxx <Dttf£&mmnmmftm w- 

CDill^ffif HE4a 4 . OX10"'~4. 0 X 1 0-«Torr£ 
U ^fef?BM£. jJc*#X©fliE*«IHS«J« 

#Wii-©SteffiT'*#7>©#JEd: 0 *>»HjB7ctt»H» 

(II) aJU£B3fK£ft# 5 X 1 0" 9 ~ 2. 0X1 0" 7 Torr 

[0 0 3 6] _kfE (I) Sfctt (ID ©J:3(;:LT-&& 
««©«K*fTofc*£Tt>. aU**«^©7;i/;&'J& 



JR$&tttt*W*2. 9eVOTffl7;WJ±MIffl 
*»«****■**© A*HH*J: 0 t>*< 
T-*ofe*-&t'tt, »*©#£«*# 1 atKfiTFTNfc* 

[0 0 3 7] «7ltf. aS#Kf*^«*5. 0X10-'~ 
5. 0 x i o- 6 Torr£:L/i— 5c©J(£^»?*^::J:-3-c£• 
&^J!^£ffi2J^rr&»£rlc«^ *JUB«i ; P*ytJPffl-K<t^ 
TSHELfcK*** (filTBC. ) *0. 0 0 5-1 0 
nm/stt^CtiaO, BfM©&Jg*&fi!ci±©-&&ffi 

^*»«£«£5 X 1 0- 6 Torr«fcOt>i«tiff^lcL 
TO. 5-2 nm/s <D^«affiTS^SrfT-5 
(DftftM&lfi 1 at %«TT&3B?M:£Kifaj£it©-&&#l 

ifRf^M5. 0X10"'~5. 0X10- 6 
Torr <h Lfc^7C©X^^lfffi(Ci;-p T^M^S^fiXT 

U&*£fctttfc*W*2 . 9 e VfilTOT^* 'J±gj& 
iCltat^O. 0 0 5~0.1nm/sgSi:tS 

^ 1 . OX 1 0- 5 Torr«fc«3*>K^EE;*JfCLTO. 
0 0 5-0. 0 1 nm/s W^#ia«TS)K&ff 5i. 

-5. 

[0 0 3 8] Lfc^^T, 
Ttt, Ifi'vOTJW U &M£ft:tt{i:*H8c2 . 9 e V 

*>*©*»««*>#* ur. »Rftfr€*&Btt3"«. 

tt, o. 5t:^T©»ST^igfig£i£«f|jWt-3;r 

[0 0 3 9] — is, 9tlzWmVtzfimz&-iT ±M&M 
U ^JS^tt*MSc 2 . 9 e V£TF©7 JVtl "J ±*&Jg£ 
*ftlC. 1 at 96£tTK"r«ili«»T?* 

[0040] *^aji*ftc«t-3TiirK*»fitr**^. 

ff»n5l <#^«is«fctf±»£JIHR«) ©J? £©13 
—14*3 <£ K ttirr 3 C £ lc £ -5 d X £ #!g-t 

5t, i4ft^lffiB & OWOBItt 1 5 ~ 5 0 c m it 

[0041] ^«c*3. *^«ffl#T^5 7;u*'J^Jll*3J;a* 
t;1/^u±«^M{-^^t©±IH© r^#jaftj ft 

^ltt?«ife^ 0 *%W#e,©^ft*^, SfIfB©#*5i^ 
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mm m^.s.) &&<*lt^2>. 

[0 0 4 2] $fc. ■&<&m$L$: : Bf&-t2>\Z$>rz-DTte. 
;r£#"E>, ym*#X©#JEt::^TfcT#3;fc*t:H£< 

[0 0 4 3] ^f^O^tSELSSH^WU ±.m<D£o\Zls 

fcJEWESft. fro. ^KS^S«Sr^DWLM<h-rs 
*<7©#*EL^©JH*JS©*#«£bTtt, «A 

tf, «reoa?aai«±o»i)i)H*«"RE d) ~ (4) © 

fc©#*tfen*. 81££3te]5t9tiUbffi<*:b&^ 
S^ICte. S«±romBJH€:TfB (1) ~ (4) ©3*<h 

[0044] (i) mm/mms/few. 

(2) »S/IEJLffiAJB/«3t»/HW 

(3) Bs/aBtiB/^ffiAJi/ifta 

(4) »«/IE?LffiAJB/^Ji/«^ttAJH/lft11 

[0 0 4 5] ±flH (1) ©*<:/©*•« ELS^-fetf 
±B (1) ttt«JB«3ft»a»©^-f ^OWHELSR^-Ctt 

IE (2) ©*-f 7©*raEL*^45«fctf±IE (2) <h« 

«BIH*^«5"f y©#tSE LSH 1 T'«IE?LJ£Alf &«fc 

±B (3) <D94 :/©#*EL* : PiJJ:tf±B (3) <fc 

b. ±fE (4) ©*<y<7>#«ELS?¥*5«fctf±iE 
(4) i:f*«^IH^cD^i'7 p ©#tSEL^-trttjE?L 

»©*■**»&«£?-«. 
[0 0 4 6] 5BtJB»4. 9*l9$fctt1ft&a©#tBf& 

E L ©*«1 (C^tiftTtt EL*^*«5«t5lCb 
T. **EL^^©*#^fc*©ffASKi.ll:-r*;fc* 

©»±JB**Rtt5*ia«#'b**. 

[0 0 4 7] *^OfiELt?1?tt. &tt&ft©JB 

©»wct3i»T««ftciB3£*ns ! b<D-e«^<. @*© 



[0 0 4 8] (A) 

coawas«j4, 

(EL» K»LT»naiitt (ffi}a8 0%R±) 
A.-5*8lltfre>ftoTHtU£J:<. -f-©*^JtUTtt7 

it¥.-)V, Jp'JT^'J l^-h, #U :/□£!>>. #'JI 
?U>, #IWJ*l/7-f>, 7y*aMMB*P©»H 

fc»»47-f ;U/»tt«*«*tf 6n*. <h*©J;5fcj&WS«£ 
ffl^-Sfrte. BWtTS^fcEL^WJB&^KJSST 

4&T*oT*>«fc^b*«<8iT&-3Tfc«fc^. 

[0 0 4 9] (B) |5§Ss 

bui) &jr. *ae*tt{t^**fcttJin6ofi 

JR. cui, I to, Mttfctt. 3Effittfl:<Ki«©*Mt1£ 
©#j*T±e»»©*its»tfrr * - 1 c «fc o^s-r-s 

3. 5£>tJg3&^©5yt (EL3t) *»ffiffl^ 

estoa-r*^. »«K:*^*HEEL3toaii*tti 

0fcjJUtT*-5C<»:3&*8 1 £b^. £fc. R&ffi»->— hfi 
«fc-5fr\ il^l 0 nm~ 1 Mm. $f£b<tel 0~2 0 

o nm©^ia"ess?$n-5. 

[0 0 5 0] (C) 5E3tJB 
^H©W»£LT«JBT*#«3^*tt*tt. (a) ««f 

©i$A&l£. a#Sl*D«ftwllffi»«</»ttiE?L 
ftAlifrblEJLSr&A-rs^t^T^. 

^aAHa^m^saxt-* <w ni 

3 *;<fctf(c) fSfttSflE. -T&*3*>. 

«^£IE3l©??iig"&©l§£iI{fcb. Cin&SSKtfCOSc 

tfsttME, ©3t>©«te£##t>ot>©T*nwt«fc^ 
a*. ±e(a) ~(c) ©«*iE-tn-enK:t5HT+»tte 

ffi S «f 1+ C t tti^-T b t> «^«c < , 0iJ x. fcflEJL 
5 © © <p fc t>#«f£)t^ t b Tiff jgft 

[0 0 5 1] ±IB©«^lie^J©fl:tt:^JtbT«. ^> 
y^-y->/-;l/?ST«2, (5, 7-v?-t- 
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7y77-ik 4, 4' -t*X (5, 7-t-^>^ 

-2-^>*y**it!/u;w x^ji/^>, 4, 4' -e 
x [5, 7-v- (2 2 -2-^ 

VM X^JI/^X 2, 5-bfX (5, 7 
-y-t-^>W-2-^>VtWyjiW 
x>, 2, 5-t:X [5-a, a-^^^;i/^>> F ;U- 
2 -^>^^V r U;i/] WiX 2, 5-tfX 
[5, 7-zs- {2~^)V-2-y^M -2-^> 
V/U J!/] -3, 4-y7xrj^t7iX 

2, 5-ex (5-^^;i/-2-^>y^-^it^/u;i/) 

^■sj-^xX 4, 4' - (2 -'Oy^-tM/U 
)l) t'7x-Jk 5 2 - [2- [4- (5- 

2 -^>^^yu;u) 7x-jh t-jn 

;k 2- [2- (4-^DD7xZ 

jp) ex;i/| ^-^h [i, 2-d] **-yv-;M?*** 

M^ti, ^>^7 v /-;i^T*te2, 2' - (p-7i 

ft, ^>v/<^^v/— ;i/*rt4 2 - [2- [4- (2- 
^>v/-r ^v/ujw y^-M ex;n 

2- [2- (4-*;i/3i?+v'7x— ;w ex 
^^^r^v^-^a^f &ft*. 3 etc, ft&a> 

^Xb'J- ■ f>>iZ7^ ^ 

(R-Q) 2 -Al-0-L 



•^X (1971) , 16 2 8-6 3 7H4o^tX^6 

4 oHtcw#snT^^. 

jWWStbTtt, 1, 4 -ex (2-*^;ux^u;u) 

^>if>, 1, 4 -t*X (3-^^I/X^UJU) ^>if 

>, 1, 4 -ex u-^^ux^y^) ^>-tf>, v 
x^u ;i/^>-tf>, 1, 4 -ex (2 -x^x^u 
;w ^>if>, 1, 4 -ex (3 -x^ji/X^u;w ^ 
>i?>> i, 4 -ex (2-^?^x^u;u) -2-* 
^;^>-tf>> 1, 4-ex (2 -^^;i/X^UJi/) - 
2 -x^;i^>-tf >«i***wr&ft*, 

[0 0 5 3] ££tc, ±iBL&S3fc*B3fc*3J:tfX5 t| J 

/>, 1, 4-y7x-Jl/-l, 3-^^X>, 1, 
1, 4, 4-fh77x"^- 1 , 3-^^>?X>, ^~ 

p^>^S?x>«#flc, hTpntfa-^Baw, X^U 

9 0/1 3 1 4 8-^Appl.Phys. Lett., vol 58, 18,P1982 
(1991) fCfH^^nT^^^OT^^^fb^, 
^^yj^-ORfl:^*. TE— »SC (I) 
Mti] 
~ (I) 



S©Sic»«jK:JESS-r S ± 3 K»«ftfc8 'J y 9— hSBfft»£^ 
•To ) 



[0 0 5 4] CdT% ±K##*y*^U5^>#{fc£- 
ftOfl*fltLTIt 1, 4-7x-l/>y/f>Jf^ 
>, 4, 4' -7x-l/>y7f'Jf>fX 2, 5-* 
S/'JU>WJf>fX 2, 6-^X^l/>v^'J 
5^>f >, 1, 4-t , 7x-l/>y/f'Jr^X 1, 4 
-p-fl/7x-l/>y^f'Jf^X 4, 4' -ex 

(2, 2-y-t-7WxrjH:^) k'7xi 
4, 4' -ex (2, 2-y7xrjl/t-JH tf7 

±ie— «sc (i) Tasnsft'&ftoRKEWtUTtt, 

ex (2-/^-8-^7'J7 7-h) (p-;7xX 
Jl/7x/7- h) 7JR^^A (III) , e X (2-* 
^-8- + 7U7 7-h) (l-t7h7-H 7;U 

^x-^a (in) «aq£tf&fts. 

[0 0 5 5] ^Offi, ±JBLfc**«3ttt»**Xht 



4' -ex (2, 2-y7x-Jl/t-Jl/) t'7x-iW 

ft* «rffi{t^*co«'fi."cfesK-/i>ho^ 

mtLTte, y7x^75;t-Jl/7'J-l/> <«MC 
#£L<te#lAfr;fN, N-y7x-^7^;t:7x^ 
^>if» "^4, 4' -ex [2- [4- (N, N->* 

-p-hu;w 7xz)H ex;u] t*7x-jM 

[0 0 5 6] ±iEbfc#««3t»»*ffl^T*5t»ft» 
(^SRWR) ^i«)g*155a, ^*1»itcoffliS 
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I» 5 nm- 5 /im©Bl^ff S 
[0 0 5 7] (D) jETLmxm 
«&BJCJSi;T»W6naiE3FLffiA«<0»» (fitT r IE?L 
SAtJ^j ) tt, lEJLcoaAttfcfcWa*^ 

- 5 c m 2 / V • s 1 0 4 — 1 0 5 V/ c m) 

[0 0 5 8] ^#«ltLTtt, h'JZy-J^ft * 

H77>«*#, x^;i^>i£##, ^if>8§#*. 

ft. ##«fli=«7 5>{t£*K X^U^7^XL^ 
ft, ^^W^UT^U^ta^co^^^^^U^ 
^>^{L^ft, pS-Si*p-fiSiC9©j***» 
#§^tf§:i:^tl)c IE?LffiAWtt£LTtt, # 
;ux^ u XL^rft, »fllESH»75>fc^«Sfctt^ 

[0 0 5 9] ±IH#JU7>r U^t'&ftCDafrffiltLT 
te, tfUl/X^ 1, 10, 15, 20-fh77x- 
JI/-2 1H, 2 3H-#;i/7^ >m (II) , 1, 10, 
15, 20-fh77x^-2 1H, 2 3 H — ^)V~7 
W>ffi»(II), 5, 10, 15, 20-fh7^X 

K>^7;WD7i-;H - 2 1H, 2 3H-^7 
^ >, <>ija>7^Py7->**">H> 7;i/^^A 
7^Dy7r>i?PUh\ :7^P~>7~> (*|jfeK) , 
yUf7A7^Py7Z>, ffl5=- h^*^:?^ P^7 
— >> «:7^P^7 — >, ^7DA7^Py7-X ffilft 
7^d y7->» *B7^n>'7' — >, — ^AX^P 
^7 — ^rt^F. 7^y«)A7?Dy7r>, 
^^/fJl/7^Py7r>^W^n^o 

[0 0 6 0] Sfc, «HE**«E«H«7 5><t-&**3cfc 
U^75 >ft^«©ftftMt LTIt N, N, 
N' , N' -7- h^^x— 4, 4' -y7577i 
— ;k N, N ' -y7x-JI/-N, N' -hfA- (3- 
^^7x-Jl/) - [1, 1' - hi^ain;!/] -4, 
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4' -y75X 2, 2 - tlX (4 - p - HJJU7 

^ y 7xrji/) 7d/o, i, l - ex (4-^-p- 
h'JJl/7^7 7x-M y^zn^X N, N, 
N' , N' -f h7-p- hUJP-4, 4' -v7^y 
exxXJk 1, l-t:X (4-y-p-MJ^7^7 
Xx~;i0 - 4 - 7 JL-Jli/? ns\^>, ex (4- 
^f^75/- 2 -^^7i-W 7x-JM^ 
>, b*X (4-y-p-h'J^7^/7xr;H 7il 
;U^^>, N, N' -y7x-Jl/-N, N' - ^ (4- 
^h + y7xr;W -4, 4' -y75yk'7xZJk 
N, N, NT , N' -rh77x-Jl/-4, 4' -y7 
^ 7 y7xr;l/X-fJk 4, 4' - ex (y7x^Jl/ 
7 ^ y ) ^;*-KUXx-Jk N, N, N-HJ (p- 
HJ;W 75X 4- (y-p-h'J^7^7) -4' 
- [4 (y-p-h'J^757) x^u;u] x^;i^ 
>, 4-N, N-y7x-H5;- ( 2 -y7xrj[/ 
If— ;10 ^>-tf>, 3-^K^v--4' -N, N-y7 
x^7^;7fM>, N-7iZW^A7- Jk 
4, 4' -ex [N — (l-J-y^Jl) -N-7x-Jl/ 
7^7] eyx-;K^J:5tC2fl(7)aS^*JKS^^ 
ftlCfrr^fctf), hU7x-^7=>3.-^h^3^)7 
^-A-X h3?UC*i££n*:4, 4', 4"-bUX 

[N- (3-^f^7x-iW -N-7x-Jl^7$7] 
h U 7x^7^ >^*^f6ns. 

[0 0 6 1] IE?LffiAJHJ4, ±i£bfc{fc^ft£, 

4>»i<o*ft ic<t o awMtr * - 1 k: -t o »fita - 

T^-^o IE?LfiEA)Bi:UT<DlKfftt«ftc#J|fi$n«:Vi 
**, i«5nm-5Mmm £ ?>IE?L£AJite, 

±m i> tzttmv> i a £ fc a 2 «£*±a> e> & s — JBfltifi-c 

[0062] (e) m^&xm 
sawbj ) Hta^sffiAsnfcw^eK 

[0 0 6 3] ftftfltlTH ZhPl^7Ml//> 
et«^, 7>h7*;y^?>RiS*, y7xrM; 

5h\ 7l/t^Uf>^^>i^ 7>KP>g® 
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XttiSTV-frffimfr. 9- 1 94 3 9 

3 ntemiz&^T&ytmem&t vxm^nx^^— 

(5, 7-^od-8-+;'j;-jw 7;Rr^ 
a, hjx (5, 7-x*yDt-8-+yuy-;i') 7 
;ps-^a, mjx (2-^f;i/-8-*/ijy-;i') 

TJUSX^A, hUX (5-/f^-8- + /'jy- 
)V) TJl/SX^AfcJctfk'X (8- + 7'J/-;W M» 
^> Ctiero^S^W^'L^®^ I n, Mg, C 
u, Ca, Sn, GaSfctePbKM^ttfroZi&Jllg 

Vfr^v-jym&W. ni-SitnS-SiC?®* 
[0 0 6 4] ITffiAItt. -kifiLfcft^ttS. ^J^-« 

jl^«5 nm~ 5 ymTSb-S. dCDS^aAHti. 
±i£ b fc*m© W&Jdfr 6 & * — 5ST' 

[0 0 6 5] ULtiaWbfccfc^f;:. *5!WwWtSEL* 

*. ma. *tt4M&*j*-f*&jiisj:tfi&« 

«, ctDm&mmmtzmz£-?xGmELm?*Bf8.-? 

tro ) *»rt-r**r©ii»c«ie©BA*»gg«c«*ija: 

[0 0 6 6] Sfc, ^WOWftlEL^tt, ££#©* 
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7yftt>&*. #'JX?U>, #U-/atfl^>. jP'J 

;^nif l/>i>'^nDy7^tDX?l/> 1 J:«^t 
%U±©©zM£^ft*<fctf©7M£0. 1 
%RT©KStttlK, In, Sn, Pb, Au, Cu, 
Ag, Al, Ti, Ni^S©&S, MgO, S iO, S 
iOj , A 1 j O] , GeO, N i O, CaO, Ba 
O, FejO,, Y 2 O s , T i O&O&mmtVO. 
MgFj, L i F, A1F,, C a F 2 §©^17 yit 
A-7;^n7;W>, /1-7MP7S>, A— 

7 y Sfcfii* C**H»«* £ (BUTT * ©*#J * iMft 

[0 0 6 7] t*jkJi®»J*K:*fcoT»;W£ai*8i. X 

tf>3-hffi. XAy^U >:7*?£> ttXhft, MBE 

-f*>7 r V'-T--f >^&, 7"7Xvs&s (ian 

^7*ffi, 7"7XVCVDS, |/-!f-CVDft. iCVD 

LSI^ (HlrgU©^ih)B^»-3T ! b<tU. ) ©^HBOC, 
<h#RLTW«ELS^S:ffi3A?i?>^»£fSi:W\ Hft 

5 r t o TIJ±I€rMt 5 ^ i A^ffS L ^. giJfB 

*U7- (wz.ix=7vitmt3L^i'» & -a t>© 
v > ^« t ^iE©as t c <fc o $ nfe^m^s* 

[0 0 6 8] 

(1) ^TtSlELSR^WfPiS 

2 5 X 7 5 X 1. lmmC+KXWtf^XiSffiifcJPS 
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loonmoi Tommmm mmiz#%) fiwi&zn 
T^-sfero (RT rmMttZ&fai t^o. ) est 

ft. ^^*^x^q)c^#^T. itoIMSc^I 

ot, i TommnMn^M*^mmm^w^tz. 
[oo6 9] LT^m^tusa^ frrs^-r 

mmm. (B*m&&m («) m^m^mmmm) 

»1LT, 5fl-«EL3B^*#fc. lEJLffiAJS 

[0 0 7 0] S-f. m«IE?LJ£Allffl©IE?l&A*m 
tLT4, 4' , 4" -hU7 [N- 
n;i/) -N-7i^7S/] hU7z^73> 
T TMTDATAJ tl&iEr-S. ) Srfflt^. COMTD 
ATA^lfW^Sl. OX 1 0-«Torr£TF. ft*3[ 
m.0. 1~0. 3nm/sC»TltS«T, IS6 
0 nmco^ 1 <DIE?L}£AB*^fiKL/io ilCDi:^. ±12 

m2©lE?Lj£A)iJi©IE?l&A#W<tLT4, 4 ' - M 
X [N- -N-7x^7S/] t'7 

(WT TNPDJ tBSIBT-So ) £ffi<^. CCN 

PDsswaaiwjEB-ffiABJBjaEWftw*©*^** 

£i±T. mm2 0 nmCD^2»IE?LffiA)BS:Bfifebfec 

[0 0 7 1] *-tS5^t»^tUT4, 4' -tf 

X [2- [4- (N, N-v-p-h'J;U) 7ir;H 
IfrJI/] t7i-JP (^T TDTAVB iJ tB&iSr 
•S. ) t4, 4' -t*X (2, 2->'7ir;H:^) 

t'7irji/ (&cf tdpvb ij tm&fa-r-So ) t&m 

H, DTAVBi^DPVBil:MLT2. 5wt%<h& 

itfDPVBiCltMd ±$!L*:S51 WIETLffiA 
[0 0 7 2] X.IZ. t^aAWtLTh'JX (8-* 

yjy-jw 7;u5-^a (&tf ta i qj tasiB-r 

•5. ) d©Al q£±i&Lfcfil<aiE?U£AJ5l 

[0 0 7 3] ^vr. AltLi t^6&4L i iiS 1 

o a t % ro-a-^sw s figffl <d mmmu tbtfl 

0 x 1 0-«Torr. ■ 5 
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~1. 0nm/s©*fr-ca«ai»»»'fc***-&T, 

2 0 nmO-&^M*S5:^b^:. iKDt^, 

co, ifx*©jtt^*«K*t>fc©*aa8bfc 
tuommzmrin, £tt**aatt*BW£-r*jS«-c' 

[0 0 7 4] £&«tttttt&0jlE&ttl*10£Bfl»«IBS 

%g«W^JE?fi« (2. 0 x 1 0" 9 Torreft) T-£9. 
*^^0»BEH«3S««^Lr**^X«»«— lf-^ ta 

[0 0 7 5] -&^#^C0jaS*^+^(cT^oycft, _tSR 
*JR*«ffl©**»»tUTA 1 SfflH. itA 1 (CO 
^T©K^*fr-3T*»63!MIWr3H^*l. oxio-' 
Torr. mmmm.1. 0nm/sgSfflftf|?a8If# 
(Bf (A 1) £^*£-t±T. S^2 00 nm©±S5^giffi 

[0 0 7 6] ±j^fc£&««:fc«fcayia5&RIW££ffiS 

(Tr-scicfco. rne> 2-3©M^e>^c-5i^M^ 

fiX^n, Cl©BfSS:^Ufc^tJC«fcD. RiH (I TO 
jSWm®) . IE?LftAB (MTDATAIM^NPD 
Jf) > ftftM (DTAVB i iDPVB i hfr<bfci> 

w) > m^rnxm (aud js^zsmm (ai-li 

^e^:€)-&^ffi^*«i;D ; A 1 ^£>&3±«P&JB«Wc) ^ 

taia©^ 5 zmwL±.izm$imm a nx ^ «#ts e l * : p 

*s#f,nit. C©#^EL^(C*5^T«. JEK&.X 
[0 0 7 7] ( 2 ) WtSE L*^ ©fE3ttt» 

±ta (i) -cwsnfc^aELs^owa-iBtsiiiice 

V<DitSiE«JEE*EnSnbfci:C5 1 . 2 3mA/cm ! ffl 
mfiiE^aSn. W« 1 2 8c d/m 2 ©wfi,^w#e>n 
fee C©t^W«7]^^W5. 4 51m/WC*o 

fee Ba*«fctf*i«w- (syju^tt^wes- 1 
nr. f£^t©i^— tticffinx^ifc. iiEwwtSEL^ 
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mmmms oo c d/m 2 <o*frTtt»a*^fx* 

[0 0 7 8] (3) &a<z>ttj££tfr 
±B (l) ^TO:btj!(;fc5 i»tiEL$^ 

«fla*^Bffiffl«C[RlttTA r + -ft>t«toTl. 5n 
SI OnmXA^^lT^b 1 SI A E S &cfctfS I 

1 5nm«C, t?^TW: 5 nm»tCX/S 
s/**4utU *©:3<!fAES:&<fctfS I MSKJ^T 

a«»«f*ffofc B s i Msx^tmmm^'ty^m 
men*. x/^^^*j;rxii*»«f«. aesc^ot 

[0 0 7 9] 9BBOS I MSjHSTttSSKOB 

aaffi36^aS^4543<fc-^l 7 0-175 nm<0«tta*SI 
1 11h3@OS IMSiI^T1iSl9]C0iltffi^ 
e«RS;fc*5cfc-€-2 0 0-2 0 5 nm©««^iBlffi$n, 

1 2mm<os i MsjB3£Ttta*joBa«a^e»«$43 

45<fc-t2 1 0 — 2 1 5 nm©«itt*«ai3£$n. 131UB 

cos i Msi«^Ttta«i©iftasffl^ i &»a*3*3«t-?'2 

2 0 - 2 2 5 n m<75««^a03£ * ftfco 

[0 0 8 0] -twig** ±«*JR««45<fcCX'&^«*0 

^Tn(3*^TfeAEST«K3Rtt«m^n"r, :ne» 

* lat%**T*ofcp -&&«tt£43l>TB:AE 
STttA 1 <Z5*«ttJS*a, L i»«tilftttlia» (lat 

%) *^ST^ofco s i MstCcfc^^a^^L i m&iz 

[0 0 8 1] 
C*l] 

*1 



; nm) 


Li I IS 
(at%) 


0-175 


msmmxr 


200-205 


0. 23 


210-2 1 5 


0. 53 


220-225 


0. 12 



[0 0 8 2] d ;T*, gltt>Of$2 00--2 0 5nm 
Jb^t^en, 352 220-225 nmfflT-^i^ 

&mm t axis t w#®cd^-^ Tfe-a t e, n 




<Rrii¥9 - 2 3 2 0 7 9 



[0 0 8 3] SUI£0iJ 2 

(1) SrtBELjfc^rofea 

1. 3nmtU Ig-&^M<O)SSS:5 0nm 

\zLtz&.mtmmmi (i) <k£<rc«fcLT. *rt8E 

^tilUJSm (1) tc*tts©tP«-t?*r>fc. 

[0 0 8 4] (2) tfWELJle^OSBfcta* 
±IE (1) T#Stt&*«^L*T©»«-ft«IBIK:6 

VOjttSfEWJESEnJPbfct^^O. 8 4mA/cm ! ffl 
*SlEa*tt*U »S6 8c d/m' ©«6$83ta«»5ft 

ft. CO«h$C0m^^S!j^«4. 2 11m/WTfeo 

wic*65Ktj^«s«&e)n-r. sus^ji (i) -cfesLfc 

tSEL^T*^M0iJ 1 (2) ilflftfr-CitttKftLfca: 

-€-05jWfl[^^«-ra*TtCtt2 0 0 0B#ffli^3 

j&»5££ fcK* <=> frlteri* -3 fc. 

[0 0 8 5] (3) ^H^iffifiX^W 
_hIH (1) tl^lcLTHlCfc-S HSC^tSELSS^* 
f^«L. CO^rtlEL^SKUSiLT^SBrtiCtJ^ 
T. ^-OMfiK^SIig^J 1 (3) iHftCUTMUft. 

ThAES-e\Wtmizikm2ritzfrr>it. siMsi;«t 

•5^ffl««t>«L i igS(CO^TcDjai^^5:^2 ICS: 

-r. 

[0 0 8 6] 
H2] 



S2 



mm 


(&£J:*4>fl ; nm) 


Li & St 
(at%) 


1 1 


200-205 


0. 08 


12 


210— 2 1 5 


0. 53 


1 3 


220—225 


1. 30 


14 


230—235 


2. 30 


1 5 


240—245 


2. 48 


16 


250-255 


0. 12 



[0087] m;2\z^isfz£o\z. &&Mmz\zmz 

0. 5 — 2. 5at%OL i^fflTl^o ffllBO/t 
«k ±K (1) *Ci3tt-5-&*««a)W**fri:W*fr-C 
5?S//7X*«±tClK»5 0 nm(7)A 1 - L i ^1$: 

LiOMiil. 7 4at%T**0, SIMStC<i;£ 

[0 0 8 8] Jtttffll 1 
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!&ffl¥-9- 2 3 2 0 7 9 



td&. **l$Jl££7. OxlO- T Torr, tt£*jg& 
1. 4~1. Snm/s^frTMgtAgtSMg: 
Ag=l 0 : l«S^JtT-m^aAB±lC^»^iir 
T. BW2 0 0nm©IIWS»*l/t. 
d&fcoTte. ««gfll (1) £H«KLT3K**r»© 

[0 0 8 9] ±K©#*EL* ; fOHWi-ftSB8lC6V 

COjetfESffiSrBJftlLfci:^ 0. 8 0mA/cm'©t 

atawu fffi3 i c d/ m 2 owfe5Bt3s«s&nfc. 
&, wftm-T-roaiftitcfco (?) . «3tiBrtK»4t)r*> 

K*6«3ttj»««B»6.n&. £©#«ELSiepK:«fcoT» 

SI 2 0 c d/m* SK«55^tS#Sfci{)Cg-r«>«ffi 
tt7VT*fet), (10 0c d/m* ttjfi) IC 

E L Jlffl: it^T 1 / 2 £TPe»o fc. 
[0 0 9 0] CCDWttlELStf^**^ 1 (2) £.m$i 



t^l/iT, -5-GD*lJi)c£AE SdcfcO^fefc. ■?-<£> US*. 
Mg^itfAgUW'. SlttfaAli^Mftf 

fc. 

[0 0 9 1] itKM 2 43 J:tf KAMI 3 
3 IC^-TL i jgftWA 1 - L i ££#**4J8I^ 

Bfc-rziz&rziTte. mmmi (d t^icin 

[0 0 9 2] 
»3] 



S3 





(at%) 


m m m m. 

(nm/s) 


(nm) 




1 5 


o. e~i. 5 


20 


it@$t|3 


0. 1 


0. 2~1. 0 


20 



[0 0 9 3] ±fB«=&#^ELSN^{C6 VWjaat^ffi* 

zoimmELm^&mmm 1 (2) ^H&frTgMBi!) 

IB) *TC*4fc5R-r. 3 ggfi£0ijl (3) 



CbTS IMS \Z&-z> T*Sbfc-&: 

[0 0 9 4] 
[«4] 



H4 





n m 

(cd/m 8 ) 


(lm/W) 




(at%) 




43 


3. 7 1 


800 


10 


VcMW\3 


24 


3. 25 


1200 


0. 05 



[0 0 9 5] *4t^Lfc«t'5C. Jt«0J2 45«fctfttte 

E L *?0«ft£ife$*ttftSfifll 1 *3<J:tf3ftK0!l 2 CDS 
#«EL* ; FJ:Dffi<. JMNM«*IHt>*ltim 

fc. fc*S, Jttt«2 43«fc^Jt*«3 0^rn©**EL 
sS^f-^X^Tfc. f&ffilCSS^TfciAE SCi^ffi^M 

[0 0 9 6] Jttftffl 4 

:tfl$3lt£&£ 5 X 1 0-«Torr. m% 



5~3. 0 nm/s {cLfc£Wi#lJ60iJ 1 
(1) i£<H«l::LTWaEL3 , fPS»;fc. £*S. 

(1) K4sit«^«*»riEI*©5«-C»ofc. 

[0 0 9 7] ±K©W«EL^K:6 V<0jfiSS«JES:l=P 
Jrabfc<h£©«gtel 5. 8cd/m' tSt), CCOi 
^C9tt*^tftS4^tt4. 5 9 1m/WT-&-3fc. Sifc, d 
OTWtaELfg^^^M^J 1 (2) £m*ft-?i£tt!nfflU 

fc t d * . 1000 mmx'tnwm^m Lit. 

l (3) tm«CbT^*««K:4s»t*L i 

d 3, 4. 
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1 I 



&m*t9 - 2 3 2 0 7 9 



»K::i3tf*tt«llfcfl-L-fct>©-T?**. #ifE©&3lte> ft 
[0 0 9 8] ±Si©J:St;:, ^roWtSIEL»^ofl;^^ 

&&)mtmmm i 2 ©##«e Lss^tw 

(C 1 0 0 OfirWtfi^. ^^#«EL^IC«») 

^ C 1 ~ 2 a t % ©&3tW*#fiE L T ^ -5 C <fc (CfiH T -5 1> 
OtKHSSn*. fit, *a83tjfeO*tt3|H t O««B 

[0 0 9 9] tttS^U 5 

£&**#lftl*©£»IS*£«S 1 x 1 0-5Torr. M* 
m&&2. 0~3. Onm/s tCL-fc^fl-ttSgigflJ 1 
(1) i^<|SI*K:LT*tlEL* : f-fe»fc. &is. & 

gcagl 0% (7. 0 X 1 O-'Torrgft) T'&oJfc. 

[0 10 0] ±IB©ttSEL^TlC6 V©@:«E®JEE£En 
flqb £:££©«&« 2 0 c d/m*Tifc9, COit© 
m^J^5a^«4. 6 3 lm/WT&ofc. Sfc. £©* 

tBELSTsssaswi (2) tn*fr-wt«K»bfci 

i£0Jl (3) £H«£L-T^&««fc:t3tt*L 
*£>fc<i<r^ 1. 2at%Tfeo7t. fcfc'U 
ti^SAI £ ©#®£ cfc^-e-C0jfi^iri3^T«A E S 

[0 10 1] ±®.<D£o\Z, ZWjfWkELm^-Ontlg. 

l:i 0 0 0»IBfcfflt». Sfc. aK*«EL*^Ctt«I 
JWORPBfTlUc^JBtjft^fiFfiEUfc. eft &©*«#£ 
©#ffite. £-&«tti* : f : ffiAIH£©JWBiJ«fctf-t©ifi 

#C 3 at %<D&Sjt**#ft Lt^5 £ <h fc©£ 

M$ns. tit. *s$B^©im*^©ji«uB»K: 

[0102] #?J5S01J 3 
(1) sfrtflEL*?©^* 
fgJ£0Ul (1) tt< PISCLTtTftXfflStMl 



tdSk. SSSSRtbTA 1 tL i <fc£ffl^fc— TC^ai 
#felC«fclp^#B#K^«5. 0X10-'Torr, Al«| 
m&&2. Onm/s, LiOlfSSO. Olnm/ 
s ©&frTJP£ 5 0 nm©-&&ffii|Jc£:ffi2fi)cLfc„ 

&m® : &BffL-rz>iz$ ) rc-DTte. mm&n (1) trass 

fM60»Jl (1) i^<Pil:bTA 1 friiU&m 
£2 0 0 nm©±»£JSMR«*»lSLT. ITIIEL*? 

[0 10 3] (2) WWELSR^caBfctMl 

±E (1) T#e>nfc*tSEL^©I^S-^SK(C6 
V©Bl[«t«tJE*91*nLfct^^ 1. 6 3mA/cm'© 
«8fc**Sfcn, ffSl 6 7c d/m 2 ©#fe^^*f#^n 
ft. C©tfr©«^J^tftS!l*tt5. 3 61m/WT$.o 

*«ELtW«C»3t©i^— ttK«nTl»fc. JhIB©*r 
WELSH 1 ****!!! (2) iH*fr-«g«JB»Ufct 

£5. ^-©ffa^*M-r-5*-e , ic«a«2 5 0 oKfrnt 
i^ssiisiHtfiL-fc. n©w, ^feStt^t-it-r. as 
^^©^^ e. n^t o ft . 
[0104] (3) mm^mm^m 
±ib (i) hmmzvxm\z%o hi©*«sel*^* 

f»L, C©#*EL*^*#J«LT^*IH«fctn> 
T, 1 (3) tW*tcUT»«TUfc. 

-^©*£:5L (SffiC43t»TttHSE«l 1 (3) tB«CAE 
ST?«^«ttttl$nfj:*^fc. SIMSl:^ 

[0105] mmm 4 

(1) *tSEL^T©^« 

O, ±^&JgM«B/«i$©li*B»£&2: 1 . 2X10 
- 6 Torr. 2 . 0 nm/ s t Lfc£W«fW£0iJ 

1 (1) it<R«i:LT. ^T«EL3g^S»fc. 

[0 10 6] (2) tftBELSS^waattt* 

±is (i) TSsnfc^rtBELsisTwiia-fiWiBtce 

V©jtSiE«ff*8li)Pbfc<i:C:^ 1. 5 2mA/cm'0 

ts»fa*8ton. «s 1 5 3 c d/m 2 ©wejg?ea*#e>n 

fc. C©t*©*^*tfe8**tt5. 2 7 lm/"WT*o 
fc. *fc. B«*J:t;»flEffl-T?«S|-r*IBOTtt«JtlB 
rt»C*J»tj*ttBASnr. HM^Jl (1) T^MUfc 
#«ELiR*CSBtt©i9— ttK«*lTl^fc. ±E©* 
mEL*?-*^*60iJ 1 (2) tPtfrT'lMltt 
^©ffgT^iBtf 3£TIC««S2 4 5 OKrfflt 
H5S«flB*Bbfc. '©RSI- 5S3Cfe*ttfifl:*f. « 

[0 10 7] (3) 'He«©ttfiK^«r 

±IH (1) <t|WI«ltCbTMfCfc5 H1©W$8EL5S1^£ 
ff«b. croWWEL^ittlriJUT^ftBiSk:^^ 
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9-232079 



BStSKfi^TJasatWl (3) £H*ICAE 

ST«»5lltt^tH*n^:*^fc. £fc. SIMSl:«to 

fc. 

[0108] mmm 5 ~H*|^J 7 
(1) WttlEL^TCOf^K 
%tt0U (1) i:±<Bl«lcUT^^H«t*T»*Ufc 

fcttn«**t« 1 ( 1 ) £H UAfrTf* S 2 0 0nmffl 



[0 10 9] (2) #*EL3(H t e!)fE3lieK» 

±iHw*rtSEL^ro^n-t*ntc^)i^T. ran -gum 
aws, mu\zmmmi (2) tHAfr-eaMMBWufc 

ffl) SrTfH* 5 Cwt. 
[0 1 10] 
[*5] 



m5 







*f 86 E L * ? 


(cd/m' ) 


(]ffl/W) 


mm 




Ag 


120 


5. 15 


2400 


mmme 


Zn 


115 


5. 10 


2500 


9SMM7 


Sn 


100 


4. 93 


2300 



[0 111] &5lZ7jkLfr£o\Z. j©5g0J5, S^Jg^U 6 

<Dm.t>£&$))mZ5. 151m/W. 5. 1 0 lm/WSfc 
tt4. 9 31m/WtiSV\ Sfc, cne»»*tSEL^ 
ro»i¥M«2 4 0 0^, 2 5 0 0KfWSfctt2 
3 0 0WrWtSVi. dtieo^-flKELSH^te, 

BAsnr. fttsm (i) Tf^BUfc^rtftELtra* 

\z¥&t<Dt$— mz&nx^fz. suffix 

6 i5 <fc ^*g« 7 © (, vf E L Si^tC *5 1, >T . 

[0 112] (3) ^1S05|iJ«^ff 

±se (i) i^«curnss^ysicM»ct>-5 imotfm 

ELff^gL, in5©#«EL*?-tl»«UT^ 
S&&CrH>T, ^Wfflfifc&SSiifll 1 (3) tm&\Zl, 

-c^-n-enawLfc. ^-rnowaiEL*? 

\z-D^xt>^mizid^x\tm:mmi (3) ^i^ittcAE 

stliisKitfflsn/S^ofc. S iMSi;«t^> 

L^(C*3t^T«0. 6at%. HJEfll 6 *5<fctf5&860!l 7 
©&*&EL^lC&t^Ttt^ft-£-*tlO. 5at%T'&o 

[0113] mmm 8 9 

(1) fffcELas^offai 



«tfli (i) tt< i/TW 

^t5. sBSSfjfifES: 1 . 2~1. 3nm/stL 
fc«ntt**fim (1) ti<B«l:tt^M«^f 

TtmSfll^. ri^, ftff&ft&l. 5nm/stLfc 
Clftti&ttMl (1) i^BWHcl/Titf&JWIWlS 

MLT, **gfiaj«tcW«SIEL*TS:#fc. 
[0 114] 



i(i8 






Sn 


a J* 

Sn-Li 


Li « ft 

0. 5 




Pb-Li 


1 


Pb 



[0115] (2) *r«EL*F©3Btt« 

uzwzmmmi (2) £Ri;*frtf»WB»L 

mm) %Tm%.7 iz*k-r. 

[0 116] 
[«7] 



317 





(cd/m 2 ) 


(lBl/W) 






B5 


4. 56 


2400 




56 


3. 85 


2 20 0 



[0117] m.7 \z^tz.^o\z, «sE«i8*5«t^sas 
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i¥9- 2 3 2 0 7 9 



%imZ4. 5 61m/Wi£«3. 8 5 lm/Wtig^. £ 
fc. CftS©#«EL*^©**#iM*ril!fc):2 4 0 OB* 

^s;t«2 2 o o^Kts^^. ^e-ic 'ne.«t«E 

*5Btj«ttB«>6nr. %K0!I1 (1) Tff«bfc#» 
ELfcW*C8#©i$—ttfc«nT^fc. &*5. $t£0l 
8 *5 J:Z/HJ60y 9 WV»-rtl«#«E LSR^tCfc^Tt). 

[0 118] (3) Gftffi<Djffi>£##r 
±JE (l) tra«lcbTHJg^lft(cjgtcfcp H@ro#tS 

*(*«K:tH>T, ^CCffi^^*J609 1 (3) 

lc:3^TfcllrBK:*^Ttt*i£«l (3) tRfcCAE 
S-ett&SBtetftffiSft&Ji^fc. SIMSlCcfco 

L^(C^^T«2. 5at%T?*9> 9 (D^fflL E 

LSS^CiSt^-Oil. 3at%T&-3Jt. 

[0119] mmm 1 o ~syg#j 1 1 



(1) <r«ELJ|FF©f|s« 
£ffi0!l (1) i^<ra*»CLT« : FttAJB*Tf»riEb 
fcft. SlfiS0>J 1 0 TTttA 1 <itt*H& 2 . 9 e VRT© 
7M'J±SMfl3 1^5C a ta>e.;&:-5-&&#*f 

(C aWjgg=5at%) £. mM&n lTSAlttt* 
H&2. 9 e V£IT07;W U±a&i© 1 ^"P»4 S 
r (S rCD@ffi=5at%) £^Sf# 

fttbT-tft-enffli*. ai»ja**i. 2~i. 

3nm/siUfcWi*lflll (1) <fc£<EI«Cl/ 
T-&&M*££®/i)cbfc. HUSS0IJ1 (1) t±< 

BI*CbT±»^JRfR**»*lxT, Sf?fi6#J#tcW8IE 

[0 12 0] (2) tfaELSS^OSBfltt* 

iiecowtSEL^ro^-n^'ntco^T, R&«-ig£W 

tC 6 V WitaE«JE £ PPJJD b fc £: £ ©»S*5 «t nn.f) 

mm. u&xfKi^mmi (2) £WD*frT?««HB»b 

mm) <&TiE^8tc^-r. 

[0 12 1] 
[*8] 



«8 





*? £ 

(od/m ! ) 


(lm/W) 


(BUB) 




60 


4. 93 


2300 


sateen 


87 


4. 85 


2600 



[0122] ^8 (c^L/tct^^, mmm 1 o^tm 

9 3lm/W*fctt4. 8 5 lm/W<fcK 

HW^*»3tja«B»e>n-r. hj6«i (i) 

^MSMl 0 43J:««ifi«l 1 0^fnot«EL«?l: 

[oi2 3] (3) mMvm&tttir 



fCr>^^Tt>»a^*5^^T«m6fi»J 1 (3) tmmizAE 

tSEL^tC^TS I MS KcfcoTflJl^ L 
^CaBSEIil. 5at%T»f3, USEffill 1<0W«E 

Sr$tffite3. 2at%T^ofCo 
[0 12 4] 
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